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(57) ABSTRACT 
A method and apparatus for removing a pre-placed 
prosthetic joint from a bone cavity and conditioning the 
cavity for receipt of a replacement joint. The pre-placed 
joint is first pulled from the mantle of hardened cement 
holding it within the cavity, thus leaving a cavity within 
the mantle. A mass of fluid cement is then placed within 
the cement cavity, after which a pulling tool is inserted 
into the fluid cement and the fluid cement is permitted 
to cure to bond with the hardened cement and form an 
integral mass. The pulling tool has detachable sections 
or sleeves, each with grip forming elements on its exte 
rior and structure to connect a slap-hammer to its proxi 
mal end. Tension is then applied to the each section to 
remove the section and the cement mantie surrounding 
it from the bone cavity. The process is repeated for each 
section until all of the cement mantle is removed. 

21 Claims, 8 Drawing Sheets 
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MULT-PART METHOD AND APPARATUS FOR 
REMOVING PRE-PLACED PROSTHETICJOINTS 
AND PREPARING FOR THER REPLACEMENT 

BACKGROUND OF THE INVENTION . 

This application relates to U.S. applications Ser. No. 
255,650, filed Oct. 11, 1988, and continuation-in-part 
application Ser. No. 467,742, and application Ser. No. 
467,724, both filed Jan. 19, 1990. 

1. Field of the Invention 
As do the other applications referenced above, the 

present invention relates to the replacement of pre 
placed prosthetic joints and more particularly to a 
method and apparatus for removing the cement mantle 
used to secure the pre-placed joint in place. 
The replacement of a failed prosthetic joint, such as a 

hip or knee joint, requires that both the prosthetic appli 
ance and the cement mantle holding it in place within 
the bone cavity be removed. The old prosthetic device 
is usually easily removed using a slap-hammer, since its 
surface is smooth and separable from the underlying 
cement mantle. The cement mantle, however, is tightly 
adherent to the surrounding bone and generally remains 
so adhered, even after the prosthetic device is removed. 

2. Description of the Relevant Art 
In the prior art, removal of the adhered cement man 

tle was performed by chipping the mantle away with a 
hammer and chisel. This and related methods are te 
dious and allow the possibility of fracturing the under 
lying bone. 

Methylmethacrylate cement is the most accepted 
type of cement used to secure prosthetic joint appli 
ances to bone. Old hardened methylmethacrylate ce 
ment is capable of being partially dissolved and softened 
by the application of new like fluid cement thereto. The 
resulting composite of old and new cement cures into an 
integral bonded composite in a matter of minutes. 

In the method of the invention described in applica 
tion Ser. No. 255,650, a mass of new fluid methylmeth 
acrylate cement is placed in contact with the hardened 
mantle of old methylmethacrylate cement desired to be 
removed. A pulling appliance is then imbedded within 
the fluid cement and the mass of cement is permitted to 
cure and harden, thus forming a bond between the ap 
pliance and the mantle. of old cement. Tension is then 
applied to the pulling mantle to pull the appliance and 
the entire bonded mantle from the bone. 

However, even in that method, the force needed to 
pull the entire mantle from the bone may damage the 
bone. Continuation-in-part application Ser. No. 467,742 
concerns the improvement or removing the bonded 
mantle from the bone in a number of pieces to reduce 
the amount of force needed to remove each piece to 
avoid such damage to the surrounding bone. 

Application Ser. No. 467,724 involves a kit of compo 
nents for use with the method of removing the mantle in 
pieces, to simplify the procedure and make it essentially 
foolproof. 

SUMMARY OF THE INVENTION 

The present invention similarly provides improved 
tools for use with the technique of removing the mantle 
in two or more pieces, rather than in a single unit. The 
pulling tools of the present invention all comprise rigid 
posts of cylindrical configuration surrounded in whole 
or in part by cylindrical sleeves having outer surfaces 
with grip forming elements. In some embodiments, the 

2 
sleeves are of multiple sections. The proximal end of 
each tool or sleeve portion is provided with means to 
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secure a slap-hammer thereto. 
In varying embodiments, the post may be removed 

from the sleeves, and then a slap hammer connected to 
each sleeve section in turn to remove a portion of the 
mantle. Alternatively, the sleeve sections may be con 
nected to the slap hammer with the post still inserted, 
and the post itself used to remove the final portion of 
the mantle. 
A principle object of the present invention is to pro 

vide an improved method and apparatus for removing a 
cement mantle from adhered condition within a bone 
cavity. 
Another object of the invention is to provide such a 

method and apparatus which enables the mantle to be 
removed in pieces with a minimum of force to avoid 
damage to the surrounding bone. 

Still another object of the invention is to provide such 
a method and apparatus which avoids the necessity of 
chipping away at the mantle to effect its removal. 
Another and more specific object of the invention is 

to provide an improved tool for use with such a method 
which allows removal of the mantle quickly and effi 
ciently, with a minimum of steps. 
The features and advantages described in the specifi 

cation are not all inclusive, and many additional features 
and advantages will be apparent to one of ordinary skill 
in the art in view of the drawings, specification and 
claims hereof. Moreover, it should be noted that the 
language used in the specification has been principally 
selected for readability and instructional purposes, and 
may not have been selected to delineate or circumscribe 
the inventive subject matter, resort to the claims being 
necessary to determine such inventive subject matter. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1A is an elevational view illustrating a first 

pulling tool constructed according to one embodiment 
of the present invention; 

FIG. 1B is a cross-sectional elevational view of the 
upper femur of a leg, wherein a femoral component of 
a prosthetic hip joint has been removed from a cement 
mantle and a new mass of cement injected into the cav 
ity left by removal of the component, showing the step 
of placing the first pulling tool within the fluid cement 
in the cavity; 

FIG. 1C is a cross-sectional elevational view similar 
to FIG. 1B, illustrating the step of partly removing the 
post of the first pulling tool from the sleeve after the 
cement has hardened; 

FIG. 1D is a cross-sectional elevational view similar 
to FIG. 1C, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the post 
and a section of the sleeve and removing a portion of 
the cement mantle from the femur; 

FIG. 1E is a cross-sectional elevational view similar 
to FIG. 1D, illustrating the step of reinserting the post 
into a second section of the sleeve located in the portion 
of the cement mantle remaining in the femur; 

FIG. 1F is a cross-sectional elevational view similar 
to FIG. 1E, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the post 
and a section of the sleeve and removing a second por 
tion of the cement mantle from the femur; 

FIG. 1G is a cross-sectional elevational view similar 
to FIG. 1F, illustrating the step of reinserting the post 
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into the final section of the sleeve located in the portion 
of the cement mantle remaining in the femur; 
FIG. 1H is a cross-sectional elevational view similar 

to FIG. 1G, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the post 
and the last section of the sleeve and removing the final 
portion of the cement mantle from the femur; 

FIG. 2A is an elevational view of a second pulling 
tool constructed according to one embodiment of the 
present invention; 

FIG. 2B is a cross-sectional elevational view similar 
to FIG. 1B, illustrating the step of placing the second 
pulling tool within the fluid cement; 
FIG. 2C is a cross-sectional elevational view similar 

to FIG. 2B, illustrating the step of partly removing the 
sleeve from the hardened cement; 

FIG. 2D is a cross-sectional elevational view similar 
to FIG. 2C, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the 
sleeve and removing a portion of the cement mantle 
from the femur; 
FIG. 2E is a cross-sectional elevational view similar 

to FIG. 2D, illustrating the step of reinserting the sleeve 
into the portion of the cement mantle remaining in the 
femur; 

FIG. 2F is a cross-sectional elevational view similar 
to FIG. 2E, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the 
sleeve and removing a second portion of the cement 
mantle from the femur; 
FIG. 2G is a cross-sectional elevational view similar 

to FIG. 2F, illustrating the step of attaching a connector 
to the post located in the portion of the cement mantle 
remaining in the femur; 

FIG. 2H is a cross-sectional elevational view similar 
to FIG. 2G, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the post 
and removing the final portion of the cement mantle 
from the femur; 
FIG. 3A is an elevational view of a third pulling tool 

constructed according to one embodiment of the pres 
ent invention; 
FIG. 3B is a cross-sectional elevational view similar 

to FIG. 1B, illustrating the step of placing the third 
pulling tool within the fluid cement; 

FIG. 3C is a cross-sectional elevational view similar 
to FIG. 3B, illustrating the step of removing the post 
from the sleeve and leaving the sleeve in the hardened 
cement; 
FIG. 3D is a cross-sectional elevational view similar 

to FIG. 3C, illustrating the step of attaching a connec 
tor to the first sleeve section; 

FIG. 3E is a cross-sectional elevational view similar 
to FIG. 3D, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the first 
section of the sleeve and removing a portion of the 
cement mantle from the femur; 

FIG. 3F is a cross-sectional elevational view similar 
to FIG.3E, illustrating the step of attaching the connec 
tor to the second section of the sleeve in the portion of 
the cement mantle remaining in the femur; 

FIG. 3G is a cross-sectional elevational view similar 
to FIG. 3F, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the sec 
ond section of the sleeve and removing a second and 
final portion of the cement mantle from the femur. 
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4. 
FIG. 4A is an elevational view of a fourth pulling 

tool constructed according to one embodiment of the 
present invention; 

FIG. 4B is a cross-sectional elevational view similar 
to FIG. 1B, illustrating the step of placing the fourth 
pulling tool within the fluid cement; 
FIG. 4C is a cross-sectional elevational view similar 

to FIG. 4B, illustrating the step of attaching a connector 
to the first sleeve section; 

FIG. 4D is a cross-sectional elevational view similar 
to FIG. 4C, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the first 
section of the sleeve and removing a portion of the 
cement mantle from the femur; 
FIG. 4E is a cross-sectional elevational view similar 

to FIG. 4D, illustrating the step of attaching the con 
nector to the second section of the sleeve in the portion 
of the cement mantle remaining in the femur; 

FIG. 4F is a cross-sectional elevational view similar 
to FIG. 4E, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the sec 
ond section of the sleeve and removing a second portion 
of the cement mantle from the femur; 

FIG. 4G is a cross-sectional elevational view similar 
to FIG. 4F, illustrating the step of attaching the connec 
tor to the post in the portion of the cement mantle re 
maining in the femur; 
FIG. 4H is a cross-sectional elevational view similar 

to FIG. 4G, illustrating the step of using a slap-hammer 
to apply tension to the cement mantle through the post 
and removing a third and final portion of the cement 
mantle from the femur. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1A through 4H of the drawings depict various 
preferred embodiments of the present invention for 
purposes of illustration only. One skilled in the art will 
readily recognize from the following discussion that 
alternative embodiments of the structures and methods 
illustrated herein may be employed without departing 
from the principles of the invention described herein. 
As shown in FIG. 1A, the first pulling tool 10 is 

comprised of a post 12 and sleeve sections 14, 16 and 18. 
When assembled, first pulling tool 10 has a length and 
cross-section sufficient to enable it to be extended to the 
bottom of the cavity in the mantle in which it is in 
tended to be used, without imparting lateral forces to 
the wall of the cavity. The tool may be fabricated of any 
suitable high tensile strength corrosion-resistant mate 
rial, such as stainless steel. 
The pulling tool provides a rigid post 12 of cylindri 

cal configuration having a helical screw thread formed 
around it. The proximal end is adapted for receipt in the 
socket of a slap-hammer. The sleeve sections 14, 16, and 
18 are also cylindrical, with grip forming elements on 
the outside and an internal threaded passageway along 
the long axis of each section into which the post 12 may 
be screwed. In sleeve sections 14 and 16 the threaded 
passageway goes completely through the section along 
its long axis, while in sleeve section 18, which is in 
tended to be used at the end of post 12, the threaded 
passageway goes only part of the way through the sec 
tion. 
The distal end 20 of sleeve section 18 is of reduced 

diameter compared to the proximal end. As can be seen 
from FIG. 10, the distal end of the enlarged diameter 
portion of the sleeve section 18 serves as a stop to limit 
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the degree to which the pulling instrument may pene 
trate the cavity in the cement mantle. Its reduced cross 
section assures that it may be inserted as far down into 
the cavity in the cement mantle as is necessary to re 
move the entire mantle, as will become more apparent 
from the following description of the method. 
FIG. 2A shows the second pulling tool 22. When 

assembled, it is of a similar configuration as the first 
pulling tool 10, with the exception that it is separated 
into two portions, a post 24 and a sleeve 30. A distal 
portion 26, which corresponds to distal portion 20 of 
sleeve section 18 of the first pulling tool 10, is fixed to 
and extends from the post portion 24. Immediately adja 
cent to distal portion 26 is a stop section 28 of greater 
diameter than the remainder of post 24. Distal section 
26 and stop section 28 have grip forming elements in the 
form of screw threads on their outside cylindrical sur 
face. The remainder of post 24, above stop section 28, is 
smooth, except for a helical screw thread at the proxi 
mal end of post 24. 

Sleeve 30 has a smooth passageway along its long 
axis, sized so that post 24 may be inserted into sleeve 30. 
The sleeve 30 also has a helical screw thread formed on 
its outside cylindrical surface. As shown, the outside 
diameter of sleeve 30 is the same as that of stop section 
28, although this is not required. Similarly, as shown, 
sleeve 30 is approximately as long as the portion of post 
24 above the stop section 28, although it may be longer. 
A connector 31 is also illustrated in FIG. 2A. At its 

proximal end, connector 31 has a threaded receptacle 32 
for receipt of a slap hammer. At its distal end, connector 
31 has a threaded receptacle 33 for receipt of the helical 
screw thread on sleeve 30. Axially aligned with this 
receptacle 33 and further indented in connector 31 is 
another smaller threaded receptacle 34 for receipt of the 
screw thread on the proximal end of the post 24. 
FIG. 3A shows the third pulling tool 35. In this case, 

the post 36 has threaded portion at the distal end, and an 
enlarged handle at the proximal end. Sleeve sections 38 
and 40 are both cylindrical, with grip forming elements 
on their outside surfaces and interior passageways 
through which post 36 may be extended. The passage 
way in each sleeve section is threaded for a short por 
tion 42 at the proximal end of the sleeve section. In 
addition, the distal end 44 of the passageway in sleeve 
section 40, designed for use at the distal end of post 36, 
is narrow and threaded to accommodate the threaded 
portion at the distal end of post 36. A connecting tool 46 
is provided to secure the sleeve sections to the slap 
hammer. The tool 46 has a distal end that is threaded to 
be received in the threaded portion 42 of the passage 
way in each sleeve. The remainder of the connecting 
tool 46 is smooth, and is of a diameter smaller than the 
outside diameter of the sleeve portions. 
FIG. 4A shows a fourth pulling tool 48. It is com 

prised of a post 50, an inner sleeve 52, and an outer 
sleeve 54, all cylindrical in shape, and all having helical 
threads on the exterior surface. The post 50 again is of 
a length and diameter appropriate to reach the bottom 
of the cavity in the hardened mantle without impacting 
upon the wall of the cavity. Inner sleeve 52 is shorter 
than post 50 and of a diameter greater than post 50, and 
has an internal passageway along its long axis which is 
slightly greater in diameter than post 50 so that post 50 
may be extended through the passageway. Similarly, 
outer sleeve 54 is shorter than inner sleeve 52, but of a 
diameter greater than inner sleeve 52, with an internal 
passageway along its long axis of slightly greater diame 
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6 
ter than inner sleeve 52, so that inner sleeve 52 may be 
extended through the passageway. 
As in the second pulling tool, a connector 56 is also 

illustrated in FIG. 4A. At its proximal end, connector 
56 has a threaded receptacle 58 for receipt of a slap 
hammer. At its distal end, connector 56 has a threaded 
receptacle 60 for receipt of the helical screw thread on 
outer sleeve 54. Axially aligned with this receptacle 60 
and further indented in connector 56 is a smaller 
threaded receptacle 62 for receipt of the screw thread 
on the inner sleeve 52. Indented still further, again axi 
ally aligned with receptacles 60 and 62, is a still smaller 
threaded receptacle 64 for receipt of the post 50. 
FIGS. 1B through 1H sequentially illustrate the steps 

of one method in removing a cement mantle 66 from a 
femur 68. The femur is illustrated after the previous 
femoral component of a prosthetic joint has been re 
moved therefrom and the trochanter of the femur has 
been removed to facilitate the method. After the first 
pulling tool 10 has been assembled by screwing post 12 
into the three sleeve sections 14, 16, and 18, FIG. 1B 
shows the first pulling tool 10 inserted into the cement 
mass 70 while the mass is still in a fluid state. This is 
achieved by pushing or screwing the tool into the mass 
to the point where the distal end 20 engages the bottom 
of the mantle 66, which may be determined by feel, and 
creates a passageway within the cement mass 70. The 
insertion of the tool 10 into the fluid mass of cement 70 
is carried out in a slow controlled fashion so as to avoid 
the creation of voids within the mass. This is not a prob 
lem, since it takes approximately ten minutes for the 
mass to cure to a hardened state. 

After the mass of cement 70 has cured to a hardened 
integral state with the mantle 66 to form an integral 
cement mass 72, the post 12 of first pulling tool 10 is 
partly removed by unscrewing it from the threaded 
passageways in second and third sleeve sections 16 and 
18, as shown in FIG. 1C, so that post 12 is attached only 
to first sleeve section 14. As shown in FIG. 1D, the 
slap-hammer is then threadably secured to the proximal 
end of the post 12, and used to apply impact tension to 
the pulling tool. Another characteristic of the methyl 
methacrylate cement is that it has no significant tensile 
strength. The hardened mass of cement thus shears at 
the lowest point where the grip forming elements of the 
first sleeve section 14 engage the cement mass 72. The 
use of the slap-hammer thus pulls the post 12, the first 
sleeve section 14, and the portion of the mantle sur 
rounding the first sleeve section 14 from the femur as a 
unit, leaving behind that portion of the mantle below 
the lowest point where the grip forming elements of the 
first sleeve section 14 engage the cement mass 72. 

Next, as shown in FIG. 1E, the post 12 is reinserted 
into second sleeve section 16 by screwing it into the 
threaded passageway in second sleeve section 16. Then, 
as shown in FIG. 1F, the slap hammer is again attached 
to the post 12 and a second portion of the mantle is 
removed. Finally, as shown in FIGS. 1G and 1H, the 
pulling tool is reinserted into third sleeve portion 18 by 
screwing it into the passageway in third sleeve section 
18, and the slap-hammer is used to remove the final 
portion of the cement. This step leaves the original bone 
cavity, designated 74, within the femur in a clean state. 
Thereafter, a new prosthetic joint may be cemented into 
the bone cavity. 
FIGS. 2A through 2H sequentially illustrate the steps 

of an alternative method of removing the cement man 
tle 66 by use of the second pulling tool 22, which is 
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shown in FIG. 2A. The prior prosthesis is removed as 
previously described, and second pulling tool 22 is as 
sembled by sliding sleeve 30 onto the proximal end of 
post 24. A mass of fluid cement 70 is then injected into 
the cavity, and second pulling tool 22 is inserted into the 
cement mass 70 while it is still in a fluid state, as shown 
in FIG. 2B. The threaded exterior surface of sleeve 30 
defines a threaded passageway 76 in the cement. 

After the cement hardens, the sleeve 30 of the second 
pulling tool 68 is partly removed by unscrewing it from 
the threaded passageway 76, as shown in FIG. 2C. 
Since sleeve 30 merely slides onto post 24, unscrewing 
sleeve 30 does not disturb post 24. Next, as shown in 
FIG. 2D, the slap-hammer is secured to the proximal 
end of the sleeve 30 by use of the connector 31. Sleeve 
30 is screwed into receptacle 33, and the slap hammer is 
then used to apply impact tension to sleeve 30, thus 
shearing off the methylmethacrylate cement at the point 
of deepest penetration of the sleeve 30, as in the prior 
embodiment. 
The sleeve 30 is then reinserted into threaded pas 

sageway 76 in the mantle 72 by screwing it in back to its 
original depth, and again sleeve 30 is screwed into re 
ceptacle 33 on connector 31, as shown in FIG. 2E. 
Impact tension is again applied by the slap hammer and 
a second portion of the mantle 72 removed as shown in 
FIG. 2F. Finally, as shown in FIG. 2G, the proximal 
end of the post 24 is screwed into receptacle 34 of con 
nector 31, and the remaining portion of the mantle is 
removed by use of the slap hammer as shown in FIG. 
2H. 
FIGS. 3A through 3G sequentially illustrate the steps 

of another alternative method of removing the cement 
mantle 66 by use of the third pulling tool 35, which is 
shown in FIG. 3A. The prior prosthetic appliance is 
again removed, and third pulling tool 35 is assembled by 
sliding first sleeve section 38 onto the distal end of post 
36, and then sliding second sleeve section 40 onto the 
distal end of post 36 and securing it in place by screwing 
threaded portion at the distal end of post 36 into the 
distal end 44 of the passageway in second sleeve section 
40. Fluid cement 70 is then injected into the cavity, and 
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while it is still in a fluid state, third pulling tool 35 is 
inserted into the cement mass 70, as shown in FIG. 3B. 

After the cement hardens into integral mass 72, post 
36 is detached by unscrewing the distal threaded end of 
post 36 from the threaded distal end 44 of second sleeve 
section 40 and removed. Next, as shown in FIG. 3D, the 
connecting tool 46 is screwed into the threaded portion 
42 at the proximal end of first sleeve section 38, as 
shown in FIG. 3D. The slap-hammer is then secured to 
the proximal end of the connecting tool 46 and used to 
apply impact tension to it, again shearing off the meth 
ylmethacrylate cement at the point of deepest penetra 
tion of the first sleeve portion 38, as shown in FIG. 3E. 

Finally, connecting tool 46 is attached to the second 
sleeve section. 40 by again screwing it into threaded 
portion 42, as shown in FIG. 3F, the slap-hammer is 
attached to connecting tool 46, and the remaining por 
tion of the mantle is removed as shown in FIG. 3G. 
FIGS. 4A through 4H sequentially illustrate the steps 

of another alternative method of removing the cement 
mantle 66 by use of the fourth pulling tool 48, which is 
shown in FIG. 4A. The fourth pulling tool 48 is assem 
bled by sliding inner sleeve 52 over post 50, and outer 
sleeve 54 over inner sleeve 52, with the proximal ends of 
each component aligned. As before, fourth pulling tool 
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8 
48 is inserted into the fluid mass of cement 70 before it 
hardens, as shown in FIG. 4B. 
Once the cement hardens into integral mass 72, con 

nector 56 is attached to outer sleeve 54 by screwing the 
proximal end of outer sleeve 54 into threaded receptacle 
60, as shown in FIG. 4C. The slap hammer is then se 
cured to the proximal end of connector 56 and used to 
apply impact tension to outer sleeve 54, thus shearing 
off the cement at the point of deepest penetration of 
outer sleeve 54, as shown in FIG. 4D. Since as in the 
second embodiment the sleeves and post are not at 
tached, this does not disturb the placement of inner 
sleeve 52 or post 50. 

Next, connector 56 is attached to inner sleeve 52 by 
screwing the proximal end of inner sleeve 52 into 
threaded receptacle 62 as shown in FIG. 4E. The slap 
hammer is again secured to the connector 56 and again 
used to apply impact tension to inner sleeve 54, again 
removing a portion of cement down to the deepest 
penetration of inner sleeve 52, as shown in FIG. 4F. 
Finally, post 50 is screwed into receptacle 64 of connec 
tor 56 as shown in FIG. 4G, and the slap hammer is used 
to apply tension to remove the final portion of the man 
tle as shown in FIG, 4H. 

Conclusion 

Numerous variations on these embodiments are possi 
ble. For example, to prevent the fluid cement from 
bonding to the pulling tool as it hardens, it is possible to 
use a light plastic post to form the threaded passageway, 
even if it is of insufficient strength to serve as the pulling 
tool, and then replace it with a steel pulling tool of the 
same configuration once the cement has hardened. Here 
the plastic post need not have a detachable distal end, 
even if the pulling tool is of the second or third types 
described above, since the plastic will be removed and 
not used in the steps of actually removing the cement 
mantle. In addition, the process can be broken into even 
more steps so that smaller pieces of the mantle are re 
moved with each use of the slap-hammer, if this is nec 
essary to insure that the force applied can be kept small 
enough so as not to damage the surrounding bone. 
From the above description, it will be apparent that 

the invention disclosed herein provides a novel and 
advantageous method and apparatus for removing pre 
placed prosthetic joints and preparing for their replace 
ment. The foregoing discussion discloses and describes . 
merely exemplary methods and embodiments of the 
present invention. As will be understood by those famil 
iar with the art, the invention may be embodied in other 
specific forms without departing from the spirit or es 
sential characteristics thereof. For example, it is antici 
pated that the invention may find use in the removal of 
a cement mantle in other than a joint replacement appli 
cation and that it may be used in replacing joints other 
than hip joints. Accordingly, the disclosure of the pres 
ent invention is intended to be illustrative, but not limit 
ing, of the scope of the invention, which is set forth in 
the following claims. 
We claim: 
1. An improved pulling tool for embedment within a 

cavity in a mass of cement to remove the cement from 
a recess within a bone, said tool comprising: 
a rigid cylindrical post having proximal and distal 

ends; 
a rigid cylindrical sleeve comprising a plurality of 

detached sections, said sleeve having proximal and 
distal ends and having defined within it a passage 
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way through which the post may be extended and 
having an exterior surface with grip means thereon 
or gripping engagement with the cavity in the mass 
of cement; and, 

means to releasably secure the cylindrical sleeve to 
the post whereby the sleeve may be selectively 
held against axial separation from the post, or re 
leased for such separation. 

2. An improved pulling tool according to claim 1 
wherein said passageway is threaded so that said post 
may be screwed into said passageway. 

3. An improved pulling tool according to claim 2 
further comprising means on said proximal end of said 
post for securing a slap hammer to said post. 

4. An improved pulling tool according to claim 2 
further comprising a distal tip section which comprises: 

a first rigid cylindrical section having proximal and 
distal ends, having a threaded recess in its proximal 
end for receipt of said post and an exterior surface 
with grip means thereon for gripping engagement 
with the cavity in the mass of cement; and 

a second rigid cylindrical section of reduced diameter 
as compared to said first section, which extends 
axially from the distal end of said first section and 
which has an exterior surface of grip forming ele 

ents. 
5. An improved pulling tool according to claim 1 

further comprising attachment means in said passage 
way in each section of the sleeve for attaching each said 
section to a slap hammer. 

6. An improved pulling tool according to claim 5 
wherein said attachment means comprises: 

a section of threaded passageway at the proximal end 
of each section of the sleeve; 

a connector having proximal and distal ends, the 
distal erid being threaded to be received in said 
sections of threaded passageway; and 

means for attaching the proximal end of said connec 
tor to a slap hammer. 

7. An improved pulling tool according to claim 1 
further comprising a second rigid cylindrical sleeve 
having proximal and distal ends and having defined 
within it a passageway of a diameter slightly larger than 
said sleeve for receipt of said first mentioned sleeve, and 
having an exterior surface of grip forming elements. 

8. An improved pulling tool according to claim 7 
further comprising means on said proximal end of said 
post for securing a slap hammer to said post. 

9. An improved pulling tool according to claim 7 
further comprising means on said proximal end of said 
first mentioned sleeve for securing a slap hammer to 
said sleeve. 

10. An improved pulling tool according to claim 7 
further comprising means on said proximal end of said 
second sleeve for securing a slap hammer to said second 
sleeve. 

11. An improved pulling tool for embedment within a 
cavity in a mass of cement to remove the cement from 
a recess within a bone, said tool comprising: 
a rigid cylindrical post having proximal and distal 

ends; 
a rigid cylindrical sleeve having proximal and distal 
ends and having defined within it a passageway 
through which the post may be extended and hav 
ing an exterior surface with grip means thereon for 
gripping engagement with the cavity in the mass of 
cement; 
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10 
means for releasably secure the cylindrical sleeve to 

the post whereby the sleeve may be selectively 
held against axial separation from the-post, or re 
leased for such separation; 

a distal tip having an exterior surface with grip means 
thereon for gripping engagement with the cavity in 
the mass of cement; and 

a cylindrical section immediately adjacent to said 
distal tip, said cylindrical section having an exterior 
surface with grip means thereon for gripping en 
gagement with the cavity in the mass of cement. 

12. An improved pulling tool according to claim 11 
further comprising means on said proximal end of said 
post for securing a slap hammer to said post. 

13. An improved pulling tool according to claim 11 
further comprising means on aid proximal end of said 
sleeve for securing a slap hammer to said sleeve. 

14. A method for removing a prosthetic appliance 
secured in place by a mantle of hardened methylmeth 
acrylate cement received within a bone cavity and con 
ditioning the bone cavity for receipt of a new appliance; 
comprising the steps of: 

(a) pulling the appliance from the mantle of hardened 
cement to leave a cement cavity within the mantle; 

(b) providing a pulling tool having a cylindrical post 
and a cylindrical sleeve of a length shorter than 
said post surrounding a portion of said post; 

(c) inserting said pulling tool in said cavity; 
(d) injecting a fluid mass of cement into said cavity 

surrounding said pulling tool; 
(e) permitting said fluid mass of cement to harden 
around said pulling tool and bond to the hardened 
mantle; 

(f) applying tension to said sleeve to pull said sleeve 
and the surrounding portion of the mantle of ce 
ment from the bone cavity while leaving a remain 
ing portion of the mantle in the cavity. 

15. A method according to claim 14, further compris 
ing the step of applying tension to said post to pull said 
post and the surrounding portion of the mantle of ce 
ment from the bone cavity. 

16. A method according to claim 14, wherein the step 
of providing the pulling tool further comprises provid 
ing a second cylindrical sleeve of a length shorter than 
said post surrounding a second portion of said post, and 
further comprising the step of applying tension to said 
second sleeve to pull said second sleeve and the sur 
rounding portion of the mantle of cement from the bone 
cavity. 

17. A method according to claim 16, further compris 
ing the step of applying tension to said post to pull said 
post and the surrounding portion of the mantle of ce 
ment from the bone cavity. 

18. A method according to claim 16, further compris 
ing the step of removing said post from said sleeves 
prior to the step of applying tension to said sleeve to 
pull said sleeve and the surrounding portion of the man 
tle of cement from the bone cavity. 

19. A method for removing a prosthetic appliance 
secured in place by a mantle of hardened methylmeth 
acrylate cement received within a bone cavity and con 
ditioning the bone cavity for receipt of a new appliance, 
comprising: 

(a) pulling the appliance from the mantle of hardened 
cement to leave a cement cavity within the mantle: 

(b) providing a pulling tool having a cylindrical post, 
a first cylindrical sleeve of a length shorter than 
said post surrounding a portion of said post, and a 
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second cylindrical sleeve of a length shorter than (g) applying tension to said first sleeve to pull said 
said first sleeve surrounding a portion of said first first sleeve and the surrounding portion of the man 
sleeve; tle of cement from the bone cavity. 

(c) inserting said pulling tool in said cavity; 20. A method according to claim 19, further compris 
(d) injecting a fluid mass of cement into said cavity 5 ing the step of removing said post from said sleeves 

surrounding said pulling tool; prior to the step of applying tension to said sleeve to 
(e) permitting said fluid mass of cement to harden pull said sleeve and the surrounding portion of the man 
around said pulling tool and bond to the hardened tle of cement from the bone cavity. 
mantle; 21. A method according to claim 19, further compris 

(f) applying tension to said second sleeve to pull said 10 ing the step of applying tension to said post to pull said 
second sleeve and the surrounding portion of the post and the surrounding portion of the mantle of ce 
mantle of cement from the bone cavity while leav- ment from the bone cavity. 
ing a remaining portion of the mantle in the cavity; sk 
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